The use of recombinant methods and molecular engineering in protein crystallization.
Recombinant techniques are routinely used for the preparation of protein samples for structural studies including X-ray crystallography. Among other benefits, these methods allow for a vast increase in the amount of obtained protein as compared to purification from source tissues, ease of purification when fusion proteins containing affinity tags are used, introduction of SeMet for phasing, and the opportunity to modify the protein to enhance its crystallizability. Protein engineering may involve removal of flexible regions including termini and interior loops, as well as replacement of residues that affect solubility. Moreover, modification of the protein surface to induce crystal growth may include rational engineering of surface patches that can readily mediate crystal contacts. The latter approach can be used to obtain proteins of crystals recalcitrant to crystallization or to obtain well-diffracting crystals in lieu of wild-type crystals yielding data to limited resolution. This review discusses recent advances in the field and describes a number of examples of diverse protein engineering techniques used in crystallographic investigations.